Abstract. The study deals with the impact of non-linguistic factors on narrative production in Russian-speaking dyslexic children. The experimental group consisted of 12 children (age 9-10) with dyslexia and the control group comprised 12 peers without any developmental disorders. The sample was counterbalanced from the perspective of narrative mode, story complexity, and task order. One of the classic methodologies for narrative analysis, i.e. story grammar, was extended in our study by a novel dynamic approach, enabling us to evaluate procedural features of narrative production.
Introduction
It is well known that for some children learning to read proceeds very slowly and inefficiently (Pressley 2006) . The struggling readers are usually classified into those with specific and nonspecific reading disabilities (Snowling 1996 , Voeller 2004 . The prevalence of specific reading disabilities or developmental dyslexia among a population reaches 11% in languages with shallow literacy and as much as 3-5% in languages with transparent literacy (Lindgren et al. 1985 . In Russia, about 5% of school-age children are dyslexics (Kornev 1995 , Kornev, Išimova 2010 . Generally, dyslexia can be defined as a selective disability to learn reading in spite of regular education and normal intelligence (Lyon et al. 2003) . From the perspective of the Russian-speaking population, the following difficulties are usually recognized: a) immature recoding and decoding skills, indicating that the child has difficulty in transitioning from letter-to syllable-to word reading; b) low reading fluency; c) lack of accuracy while reading aloud; e) sometimes a lack of comprehension, both at the word and sentence levels (Kornev et al. 2010) .
Skills in reading and text comprehension are highly correlated with those in narrative production and comprehension. However, the direction of the correlation is still not clear. Does experience in reading affect the quality of narrative production? Or -vice versa -are skills in discourse necessary prerequisites for reading development? Following modern theoretical models, reading is considered an active and creative process of so called 'text image generation ' (van Dijk, Kintsch 1983 , Kintsch 1988 , Leontyev 1997 ) that includes a) (re-)encoding (also called 'decoding'), and b) elaboration of connection (coherence) between words and relating of word units in a logically coherent structure, i.e. text base (Gorin, Embretson 2006) . According to Walter Kintsch and Teun A.van Dijk (1978) , text processing can be interpreted as an iteration of the construction and integration processes. A text, as a set of propositions, is continuously integrated through the reader's experience. According to the later theoretical model (Kintsch 1988 (Kintsch , 1998 ), text comprehension can be interpreted as a cyclical process. During one cycle, a reader extracts propositions from the text and binds them into a logically coherent network. In the integration phase, the network is activated with the maximum activity level at the points of the highest correlations. After each of the cycles, the most activated propositions are transferred from the working memory to the next cycle for the further process of analysis and synthesis.
General reading ability is related to tacit knowledge of the structural importance of story units (Smiley et al. 1977) , and knowledge about stories may also influence reading performance. For example, Charles A. Perfetti (1994) has proposed that a possible source of comprehension failure is inadequate reading experience; Carole Peterson and Pamela Dodsworth (1991) have noted that narrative production is used in school to develop children's reading and writing skills. In a number of studies in narrative production, components similar to those involved in the text comprehension have been mentioned (e.g. Cain 2003 , Mar 2004 .
In this respect it should be reasonable to use narrative analysis as a tool to identify the mechanisms underlying text processes in reading in both the normal and language-impaired population.
During the last few decades, narrative analysis has been applied as a language assessment and/or intervention tool in many different fields, including but not limited to developmental psycholinguistics, psychology, linguistics, speech therapy, and education. The methodology of narrative analysis is considered ecologically valid and flexible, and thus applicable for different linguistic, cultural, and social populations. The great variety of methodological approaches to narrative analysis (The Cat Story, The Horse Story (Hickmann 2003) , different versions of The Frog Story (e.g., Mayer 1967) , The Bus Story (Renfrew 1969) , TNL (Gillam, Pearson 2004) , The Stone Story (Veneziano, Hudelot 2009) , ENNI , MAIN (Gagarina et al. 2012) ) naturally leads to debates on the pros and cons of different methods and tools. After many years of discussions, personal narratives are considered to be informative when comparing different cultures and linguistic communities (McCabe, Bliss 2003 ) and also to serve as a clinical tool (Bliss et al. 1998 , Bliss, McCabe 2008 , while fiction stories (both telling and retelling) might be easily applicable for child language studies. However, a variety of different approaches to fiction narratives (e.g., task mode such as telling, retelling, or model story; visual stimuli such as picture, picture sequence, or video; shared vs. non-shared attention) not only enables but also encourages to search for the most relevant assessment tool for a particular linguistic, cultural, and social population. A number of studies have been based on comparative analysis between different presentations of stimuli in both typicallydeveloping (TD) and language-impaired (LI) populations (Schneider 1996 , Botting 2002 , Soodla et al. 2010 , Soodla 2011 ; however, it must be noted that the majority of the studies focused on only linguistic measures such as macro-and microstructural characteristics, while the impact of cognitive factors (e.g. the subject's working memory, serial ordering, attention) still seems to be ignored (but see Mar 2004) . The traditional static approach focuses on the result of narration, but the process-based approach (also called 'dynamic assessment') might significantly extend narrative analysis (Gillam et al. 1999) .
There is an urgent need for complex methodology that combines linguistic and cognitive approaches and thus enables an analysis of both the process and the result of narration in the context of studies in language impairments. Languageimpaired children, despite pure linguistic limitations, demonstrate emotional disorders (Kornev 2006) , impaired executive function (Im-Bolter et al. 2006) , limitations in visuo-spatial processing (Marton 2008) , ADHD (Bellani et al. 2011) , and low self-esteem (McAndrew 1999) , thus the impact of non-linguistic factors on narrative comprehension/production should be particularly taken into account when assessing language-impaired populations.
There are relatively few studies devoted to cognitive experimental evaluation of the discourse (including narrative) process in both production and comprehension (Mar 2004) . A story is, in part, a coherent causal-temporal ordering of selected information. It can be argued that a person must possess an ability to distinguish between story-significant and story-insignificant elements in order to construct a story. The capacity to properly sequence these events with regard to time and influence appears to be of fundamental importance for this process. Story grammar knowledge has been associated with the super-structural level of discourse organization, involving the integration of conceptual semantic and pragmatic information. This level of discourse processing is thought to be reliant on executive functions (e.g., working memory, sequencing, and planning); see Coelho (2002) , Tucker and Hanlon (1998) . Experiments have provided evidence suggesting "that when evaluating narrative discourse ability, the integration of organizational and content measures yields an index of story goodness that was found to be sensitive and reliable in discriminating individuals with no brain injury and individuals with brain injury" (Lê et al. 2011: 124) . The same seems reasonable for distinction between developmentally disordered individuals.
narrative macro-and microstructure are influenced by non-linguistic procedural variables such as cognitive resources that include working memory, serial ordering, etc. According to the competing model of speech processing in utterance programming, different components compete with each other for the cognitive resources necessary for parallel execution (MacWhinney, Bates 1989) .
In our study, we attempted to evaluate the impact of non-linguistic factors such as task mode (telling vs. retelling), story complexity (relatively easy vs. complex story), and session (task order) on the comprehension and production of narrative macrostructure in dyslexic children. While comparing experimental and control groups, we expected to find the most sensitive linguistic measures that are directly dependent on non-linguistic factors and the conditions of narrative assessment in dyslexic children.
Methodology

Subjects
The subjects of the experiment were 12 Russian-speaking monolingual dyslexic children (mean age 9 years 9 months) living in Saint Petersburg and attending state schools. The inclusion criteria were extremely low indices of accuracy and target age group, according to the standardized reading test for Russian-speaking children (Kornev 2003 , Kornev, Išimova 2010 . Children with mental retardation and vision or hearing impairments were excluded from the experiment. The control group consisted of 12 Russian-speaking monolingual TD peers attending the same schools in Saint Petersburg.
Visual stimuli
Two picture sequences, the Baby Birds and the Baby Goats (Gagarina et al. 2012) , were selected for eliciting the narratives. Each sequence consisted of six coloured pictures (10 x 10 cm), without a text (see Appendix). In order to achieve comparability across narratives, the authors of the visual stimuli have aimed for congruence between the scripts and pictorial content by creating parallel storylines for the Baby-Goats sequence is considered more complex to perceive because of the parallel development of two episodes and more numerous protagonists.
Procedure
Subjects from both the experimental and control groups performed two tasks, i.e. story generation (so called story-telling) and story retelling; both of the tasks were followed by ten comprehension questions. Each child was tested individually; the 1st and the 2nd session were separated by a few minutes of free talk between the interviewer and the child. The order of tasks was counterbalanced with regard to story complexity and task mode. Namely, half of the sample started with story-telling, while the others started with retelling. Half of the sample performed story-telling according to the Baby Birds sequence and retold a story according to the Baby Goats sequence, while the others did the opposite, i.e. they told a story according to the Baby Birds sequence and performed retelling according to the Baby Goats sequence.
Measures
In our study, both the micro-and macrostructure of narratives were analysed, but in the current paper only the macrostructure, namely, story structure and episode completeness, will be discussed.
Story structure (also called 'story grammar' (Stein, Glenn 1979) , 'narrative quality' (Fey et al. 2004) , or 'plotline' (Duinmeijer et al. 2012) , etc.) has been analysed in a great number of studies. It can be generally interpreted as a set of structural elements that are logically connected to each other by temporal/causal means and thus create a coherent story. A concept of story structure was initially suggested by Vladimir Propp (1968) based on Russian folktales, and later on it was modified by a number of researchers and applied as a valuable tool for analysing fictional stories. According to the methodology of story grammar, a good narrative begins with a setting, continues with an initiating event or some explicit problem, the protagonist's attempt to solve a problem, and the result of that attempt (McCabe, Bliss 2003) . Table 1 presents the set of structural elements of both the Baby Birds and the Baby Goats sequences. 
Goal
The mother bird wants to feed her chicks.
The mother goat wants to help her baby goat.
Attempt
The mother bird flies away. The goat runs into the water.
Outcome The mother bird brings a warm. The goat saves the baby goat.
2
Goal
The cat wants to catch the chicks. The fox wants to catch the other baby goat.
Attempt
The cat starts climbing the tree. The fox grabs the baby goat.
Outcome The dog stops the cat. The bird stops the fox.
3
Goal
The dog wants to help the chicks. The bird wants to help the baby goat.
Attempt
The dog grabs the cat's tail. The bird grabs the fox's tail.
Outcome The cat runs away. The fox runs away.
During the experiment, each of the structural elements (i.e. setting, goal, attempt, and outcome of each episode) was scored 1 point, thus the story structure was scored 0-10 points in total. The original scoring version was suggested by Gagarina et al. (2012) , but later on it was modified by the authors of this paper (Kornev, narrative structure.
Episode completeness is a relatively novel measure in narrative studies. In addition to the story structure (i.e. a purely quantitative characteristic), episode complexity/completeness (i.e. a qualitative characteristic) has been measured in a few studies (Coggins et al. 1998) . Despite treating Goal, Attempt and Outcome as merely classical components of event structure, these elements have been evaluated from the perspective of the narrator's programming ability. Following the latter methodology, all episodes are classified into complete and incomplete ones. A complete episode consists of 1) an initiating event that prompts a character to act (Goal), 2) an Attempt related to the goal, and 3) a direct consequence (Outcome) of the attempt. A partial (incomplete) episode consists of one or two components (e.g., goal and attempt, or bare attempt). Unfortunately, just a few studies (Reilly et al. 1998 , Grice, Wright-Harp 2004 , Lê et al. 2011 ) have attempted to analyse the incomplete episodes, thus almost nothing is known about their structure and functions. It should be considered that separate episode completeness is based on some processes distinct from the whole story structure organisation. Episode completeness thus appears to be a useful macrostructural measure for narrative evaluation.
In our study, the episodes were classified into complete and incomplete ones and all of them were scored accordingly (see Table 2 ). The mother bird wanted to feed her chicks. She flew away and brought them a worm. 4
Incomplete Goal-Attempt The mother bird wanted to feed her chicks, thus she flewd away.
3.5
Goal-Outcome The mother bird wanted to feed her chicks and bring them a worm. 3
Attempt-Outcome
The mother bird flew away and brought a worm to her chicks. 2
Bare Goal
The mother bird wanted to feed her chicks.
Bare Attempt
The mother bird flew away. 1
Bare Outcome
The mother bird brought a worm to her chicks.
1.5
As can be seen, the most valuable (4 points) episodes were the complete ones, while bare Attempts were scored only 1 point. Since for both the Baby Birds and the Baby Goats sequences three episodes (the mother bird, the cat, and the dog; the mother goat, the fox, and the bird) were designed, the episode completeness was scored 0-12 points in total.
Results
At the first step of analysis, the 1st session results were recognised as the basic level of achievements in narrative production. A one-way ANOVA 1 (Mertler, Vannata 2002 , Larsen, Marx 2011 analysis revealed the only distinction between the groups, in episode completeness (F = 4.31; P < 0.05). A factorial ANOVA 2 evidenced that the indices of story structure complexity and episode completeness were influenced in participants by different variables: structure complexity was influenced by the task 2 = 0.274) while episode completeness was influenced by the group 2 = 0.25). Namely, story-telling episode completeness was significantly worse in the dyslexic group than in the TD children (F = 10.15; P < 0.01). Story-telling structure complexity was also less advanced in the dyslexics than in the TD group but the difference was not statistically significant (F = 4.39; P < 0.06).
Turning to the particular non-linguistic factors, it should be noted that the task mode significantly influenced the story structure complexity as was mentioned above; the story structure complexity index was significantly higher in retelling than in telling (F = 5.57; P < 0.028). Episode completeness was significantly influenced by the task mode only in the Baby Goats 2 = 0.50). Both dyslexics and TD children had the highest score in this index. In story retelling, dyslexics did not differ from the TD children in any indices.
At the second step of analysis, the influence of the task order on narrative macrostructure was estimated. In this study, the main point of our interests was dynamic changes of narrative production quality influenced by recent experience. Hence, we attempted to evaluate the quality of a) story telling in the 2nd session preceded by a story retelling in the 1st session, and b) story retelling in the 2nd session preceded by a story telling in the 1st session. Our results confirmed the preliminary expectation that the execution of story retelling in the 1st session should influence the macrostructural features of story-telling in the 2nd session. Namely, story-telling structure and episode completeness were more advanced in the 2nd session than in the 1st one; however, this result was obtained within only the dyslexic group (see Figures 1a, 1b) . Because of the small size of the groups, a significant difference was found only in the episode completeness indices (F = 4.08; P < 0.05). This distinction was valid for only the Baby Birds story (see Figure 2a, 2b) . As a novel approach in narrative assessment, a qualitative analysis of episode completeness was carried out, i.e. the distribution of structural types of episodes was estimated. The most prevalent episode structural types were the following: 'Goal-Attempt-Outcome', 'Goal-Outcome', 'Goal-Attempt', 'Attempt-Outcome', 'Bare goal', 'Bare Attempt' and 'Bare Outcome'. From the perspective of a dynamic approach, we attempted to evaluate the impact of the non-linguistic factors, i.e., 'session' (task order), 'story' (story complexity), and 'mode', on episode completeness. In order to achieve the most reliable results, story-telling and story retelling were analysed separately.
A factorial ANOVA analysis revealed that structure complexity was influenced by the variable 'story' and the interacting variables 'story' x 'session' (respectively, 2 2 = 0.24); episode completeness was influenced by the interacting variables 'group' x 'session' (F = 5.36;
Baby Goats story presented in the 1st session, the groups performed differently: the dominant episode structure pattern in TD children was 'GAO+G+A' (the difference between the groups was significant; F = 12.31; P < 0.006), while the dyslexic children preferred the 'GO+AO+O' structure (respectively, F = 3.91; P < 0.076) (see Figure 3) . Moreover, in dyslexics, structurally incomplete episodes were prevalent both in telling and retelling. One more significant factor for story telling was session (the task order). In the TD children, complete episodes were more numerous in the 1st session (see Table 4 and Figure 3) , while the dyslexics demonstrated the reverse tendency (although the difference was not significant).
As for story retelling, the task order did not have any influence on episode completeness in either dyslexic or TD children (see Table 3 ). 
Discussion and conclusions
A multitude of studies in dyslexia have focused on different aspects of linguistic deficits (Nation, Snowling 2004 , Casalis, Cole 2004 , Hogan et al. 2005 , Robertson, Joanisse 2010 . Similarly, narrative limitations found in dyslexics have usually been recognized in the scope of narrative language weakness (Davenport et al. 1986 , Westerveld et al. 2008 . However, according to the resource deficit hypothesis, the core limitations in dyslexics are caused by non-linguistic factors, namely by a cognitive resource deficit (van der Schoot et al. 2000 , Kibby et al. 2004 . In some studies, theapplicability of the cognitive approach to narrative analysis has been confirmed (Mar 2004 , Wright et al. 2011 ). The present study aimed at testing the dynamic model in application to dyslexia by the means of narrative assessment.
In the current paper, we focused mainly on macrostructural measures and their dependency on the experimental setting, task presentation mode, and personal new experience gained during the experiment. Although the results of our experiment generally coincide with the findings of previous studies in dyslexic narrative language (Plaza 2000 , Westerveld et al. 2008 , the linguistic deficit in our dyslexic group was not as dramatic as initially expected. In the first session when performing the relatively easy task, i.e. the Baby Birds story, the dyslexic children did not differ from the TD children in either telling or retelling. Significant differences between the groups were revealed only in the more complex task, i.e. the Baby Goats story; the episode completeness was much less advanced in the dyslexic children than in the TD peers. The dyslexics produced the same amount of structural elements as TD children but in each event description they tended to form structurally simpler and/ or incomplete schemes without Goal or Attempt elements. Again, in the 2nd session in the less complex story they did not differ from the TD peers.
The discussion of the results should be started by stating that limitations in narrative text production are presumed to be caused by several different underlying mechanisms. One of them is inefficiency in developing logical (temporal and causal) relationships between events. Another one is difficulties in structuring an episode description. The episode is the central unit in the majority of story grammar models (e.g., Stein, Glenn 1979 , Thorndyke, Yakovitch 1980 . Episode components are defined as statements bearing information about some characters' goal, their attempts to solve the problem, and the consequences of their attempts (Liles et al. 1989) . The production and structuring of episode descriptions is thought to involve processes that are not exclusively linguistic (Coelho et al. 1994) .
Theoretically, narrative text limitations in dyslexics might be recognized as a consequence of their low reasoning capacity. This may be one of the expected factors that influenced the observed poverty in episode structure completeness. However, the dynamic approach indicated that a short experience of story retelling in the 1st session provided a sufficient base for the dyslexic children to improve their story structure and episode completeness in the 2nd session. Consequently, the limitations in narrative structure should be treated rather as a procedural inefficiency related to a cognitive resource deficit (Coelho et al. 1994 , Ferstl, Cramon 2001 , Mar 2004 . The influence of the 1st session task might be recognised as a priming effect (Snedeker, Thothathiri 2008 , Eisenbeiss 2010 . Execution of the retelling task in the 1st session probably activates a cerebral network that underlies the story production process and enables structural composition. This effect was extremely evident when the more complex picture sequence (i.e. the Baby Goats) was presented for retelling in the 1st session and followed by a telling of the less complex the Baby Birds story.
The other problem the dyslexics faced was the qualitative organization of episode structure. As was mentioned above, episodes are the basic elements of story grammar. Following van Dijk and Kintsch (1983) , we recognize episodes as the macro-propositions that compose the plot. In our study, each of the episodes included 3 propositions, i.e. a goal, attempt, and outcome. Hence, when telling a story, children had to recognise each of the propositions, to relate them into a logical sequence, and to verbalise the sequence. The results of our study highlighted that children with dyslexia generally tended to produce more structurally incomplete episodes in comparison to their TD peers. Most often in dyslexics the Goal and the Attempt were omitted. The omission of the Goal should be related to the absence of direct pictorial signs for this structural component. The child has to derive the Goal from the whole sense of the event. The omission of the Attempt could be explained by the unstructured global event recognition of dyslexics. They covertly imply the Attempt in the description of the Outcome (e.g. The baby birds were saved and happy. The fox was scared by the bird.). This tendency was extremely evident in the 1st session. In the inverse task order, i.e. story telling in the 2nd session preceded by story retelling in the 1st session and answering comprehension questions, episode completeness significantly increased and became equal to that of TD children (see Figure 2b ). Taking into account this flexibility and the dynamic changes in episode structure, it should be reasonable to argue that this limitation was caused by procedural factors, not by a deficit in reasoning or language. Some previous studies have shown that the larger utterance units are explored in discourse planning, the more cognitive resources are required (Swets et al. 2014) . Consequently, the cognitive resource deficit should result in simple and short phrases as well as structurally less complex narrative text.
These explanations do not exclude the fact of linguistic drawbacks in the dyslexic argued for evidence of a semantic deficit in the denomination of the protagonists. Hence, our future studies in dyslexic children narratives will be focused not only on the macro-but also on the microstructural analysis.
In conclusion, it should be noted that our experience with the dynamic approach to narrative assessment lends support to its value as a research tool. The novel episode completeness analysis proved to be an effective and informative method that can highlight new mechanisms of narration and thus extend the classic narrative analysis by the addition of qualitative information. Uuring käsitleb keeleväliste tegurite mõju venekeelsete düslektiliste laste narkontroll rühmas oli 12 samaealist arenguhäireta last. Valim oli tasakaalustatud narratiivi laadi, jutustuse komplekssuse ja ülesannete järjekorra aspektist. Laiendasime klassikalist narratiivianalüüsi uudse dünaamilise lähenemisega, mis võimaldas hinnata narratiiviloome protseduurilisi karakteristikuid. Uurimistulemused tõid välja kaks düslektikute narratiivikeele piiratuse põhjust: raskused inimeste ja sündmuste vaheliste loogiliste (ajaliste, põhjuslike) seoste kujundamises ja jutustuse episoodistruktuuri organiseerimises. Episoodistruktuuri suur paindlikkus ja dünaamilised muutused selles annavad põhjust järeldada, et düslektikute narratiivide keele piiratust tingivad pigem protseduurilised kui keelelised tegurid. Siiski leidub ka puhtkeelelisi vajakajäämisi.
Abbreviations
Dünaamiline lähenemine narratiivi hindamisele on meie kogemuse põhjal vajalik uurimisviis. Episoodide täielikkuse dünaamiline käsitlus näitas end meie uurimuses tõhusa ja informatiivse meetodina, mis võib esile tuua uusi jutustamise mehhanisme ja seega avardada klassikalist narratiivianalüüsi kvalitatiivse informatsiooni abil.
Võtmesõnad: esimese keele omandamine, narratiivianalüüs, keele patoloogia, düsleksia, vene keel
